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(54) RUBBER COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rubber 
composition capable of producing vulcanized rubber 
having abrasion resistance. 

SOLUTION: This rubber composition comprises 100 
pts.wt. one or more kinds of rubbers selected from 
natural rubbers and synthetic rubbers, 5-250 pts.wt. 
one or more kinds of filler selected from carbon black 

and silica and 0.1-10 pts.wt. one or more kinds of i ^ 

sulfur compounds selected from a compound of the s-f-f ;.— oc— CHaCHjS : l^) 

following chemical formula (1), a compound of the ^ ' | ' q '* ^ 

chemical formula S (CH2CH2COOR2)2 (2) and a 

compound of the chemical formula C (CH2 

OCOCH2CH2SR3)4 (3) (wherein R1, R2 and R3 are 

each an alkyi group represented by CaH2a+1 (a is an 

integer selected from 1 to 24). 
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[Claim(s)] 

[Claim 1] The rubber constituent characterized by containing the sulfur compound 0.1 
more than a kind chosen from the bulking agent 5 more than a kind chosen from 
carbon black and a silica - the 250 weight sections and the following chemical formula 
(1). (2), and (3) - 10 weight sections to one or more sorts of rubber 100 weight 
sections chosen from natural rubber and synthetic rubber. 
[Formula 1] 



S(CH2CH2COOR2)2 (2) 
C(CH20COCH2CH2SR3)4 (3) 

Each of R1, R2. and R3 in the above-mentioned formula is an alkyi group shown by 



[Claim 2] The rubber constituent according to claim 1 whose synthetic rubber is what 
is chosen from a styrene butadiene rubber, an acrylonitrile-styrene butadiene rubber, 
a polybutadiene rubber, a polyisoprene rubber, acrylonitrile-butadiene 
copolymerization rubber, ethylene-alpha olefin copolymerization rubber, and 
ethylene-alpha olefin-diene copolymerization rubber. 

[Claim 3] The sulfur compound of a chemical formula (1). (2), and (3) is a rubber 
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constituent according to claim 1 with which R1 , R2, and R3 in a formula are 
characterized by being carbon numbers 12, 14, and 16 or the alky! group of 18. 
[Claim 4] The rubber constituent according to claim 1 characterized by using for the 
manufacture of a tire tread using one or more sorts of rubber chosen from natural 
rubber, a polybutadiene rubber, a polyisoprene rubber, a styrene butadiene rubber, and 
an acrylonitrile-styrene butadiene rubber 

[Claim 5] The rubber constituent according to claim 1 characterized by using for 
manufacture of a roll, using acrylonitrile-butadiene copolymerization rubber as 
synthetic rubber. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the rubber 
constituent excellent in abrasion resistance in more detail about a rubber constituent. 
The rubber constituent of this invention is used suitable for manufacture of a tire 
tread, a shelling roll, a rubber roller, a belt, a sole, a sealant, etc. 
[0002] 

[Description of the Prior Art] The demand to the abrasion resistance of rubber goods 
is still severer as saving resources, an environmental cure, etc. are thought as 
important in recent years. Since especially rubber goods, such as a tire tread, a 
shelling roll, a rubber roller, a belt, a sole, and a sealant, are used contacting other 
goods dynamically, the abrasion resistance influences the estimated usable period of 
rubber goods directly. For this reason, research and development are continued in 
quest of the rubber constituent which can manufacture the smaller rubber goods of 
abrasiveness. 

[0003] There is improvement of polymer structure as a method of raising abrasion 
resistance. For example, combination of bulking agents, such as functionality grant, 
combination of the amount component of macromolecules, sharp-izing of molecular 
weight distribution, or a silica, and the coupling agent which reacts etc. is known. 
Specifically, it is the purpose which raises abrasion resistance and there is a rubber 
constituent (JP,9-151279.A) which blended the rubber constituent (J P.1 1-60985, A. 
this 11- 60800) which blended specific carbon black, the rubber constituent 
(JP.11-302450.A) which blended the silica which gave the functionality machine, the 
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rubber constituent (JP.7-304906.A) which blended the silane system coupling agent 
specific zinc salt, or the sodium-thiosulfate salt. Reconstruction of the existing 
manufacturing facility is required for these, or they have problems, like the balance of 
the abrasiveness improvement effect and cost is bad, and a method that the 
abrasiveness improvement effect is high is desired by the low cost. 
[0004] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention 
aims at offer of the rubber constituent in which the suitable vulcanization for 
manufacture of rubber goods, such as the wear-resistant rubber goods which used 
general-purpose rubber, for example, a tire tread, a shelling roll, a rubber roller, a belt, 
a sole, and a sealant, is possible. 
[0005] 

[Means for Solving the Problem] This invention persons reached this invention, as a 
result of considering wear-resistant improvement using various additives to the 
rubber constituent for vulcanization, in order to solve the above-mentioned technical 
problem. That is, the wear-resistant rubber constituent characterized by this 
invention containing the sulfur compound 0.1 more than a kind chosen from the 
bulking agent 5 more than a kind chosen from carbon black and a silica - the 250 
weight sections and the following chemical formula (1), (2), and (3) - 10 weight 
sections to one or more sorts of rubber 100 weight sections chosen fi^om natural 
rubber and synthetic rubber is offered. 
[0006] 
[Formula 2] 

t-Bu 

^--oc— CH2CH2S rM (1) 

~ O 
CH3 



[0007] 

S(CH2CH2COOR2)2 (2) 
C(CH20COCH2CH2SR3)4 (3) 

Each of R1 . R2, and R3 in the above-mentioned formula is an alkyi group shown by 
CaH2a+1 (integer as which a is chosen fi'om 1-24). 
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[0008] 

[Embodiments of the Invention] this invention is explained in detail below. The rubber 
used for this invention is chosen from natural rubber (NR) and synthetic rubber, and 
has styrene-butadiene-rubber (SBR), acrylonitrile-styrene-butadiene-rubber (NSBR), 
(polybutadiene-rubber BR) (polyisoprene-rubber IR) acrylonitrile-butadiene 
copolymerization rubber (NBR), ethylene-alpha olefin copolymerization rubber (EPM). 
ethylene-alpha olefin-diene copolymerization rubber (EPDM), 1 , and 2-polybutadiene 
rubber (1 2-PBD) etc. as synthetic rubber. 

[0009] In these, to tire-tread manufacture A styrene butadiene rubber (SBR), An 
acrylonitrile-styrene butadiene rubber (NSBR), a polybutadiene rubber (BR), a 
polyisoprene rubber (IR), and natural rubber on a shelling roll Acrylonitrile-butadiene 
copolymerization rubber (NBR) to rubber rollers Acrylonitrile-butadiene 
copolymerization rubber (NBR) and a styrene butadiene rubber (SBR) to belts 1 and 
2"polybutadiene rubber (1 2-PBD) is preferably used for soles for 
acrylonitrile-butadiene copolymerization rubber (NBR), ethylene-alpha olefin 
copolymerization rubber (EPM), and ethylene-alpha olefin-diene copolymerization 
rubber (EPDM). 

[0010] Although there is especially no limit, furnace black, acetylene black, thermal 
black, channel black, graphite, etc. can be used for the carbon black used for this 
invention, for example. Also in these, especially furnace black Is desirable and the 
thing of various grade, such as SAF. ISAF, IISAF. and HAF, FEF, GPF, APF. skin 
reactive factor, MPF, is mentioned as the example. These carbon black is independent, 
respectively, or can be used combining two or more sorts, although especially a limit 
does not have the nitrogen adsorption specific surface area (N2SA) of carbon black 
— usually — 5-200m2/g — desirable — 50-150m2/g — it is the range of 
80-130m2/g more preferably moreover — although especially a limit does not have 
the DBP oil absorption of carbon black — usually — 5-300ml / 1 0Og — desirable — 
50-200ml/ — lOOg is the range of 80-1 60ml / lOOg more preferably 
[0011] Although especially a limit does not have the silica used for this invention, 
dry-process white carbon, wet method white carbon, colloidal silica, a sedimentation 
silica, etc. are mentioned, for example. Also in these, especially the wet method white 
carbon that makes a water silicic acid a principal component is desirable. Although 
especially a limit is not carried out, the specific surface area of a silica is nitrogen 
adsorption specific surface area (BET adsorption method), and 50-400m2/g and when 
it is the range of 100-250m2/g preferably, tensile strength, processability. etc. are 
usually excellent. Nitrogen adsorption specific surface area is a value measured by the 
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BET adsorption method according to ASTM D 3037-81. These silicas are independent, 
respectively or can be used combining two or more sorts. 

[0012] One or more sorts of bulking agents chosen from the carbon black and the 
silica which are used for this invention are the 5 - 250 weight sections to the rubber 
100 weight section, and are the 10 - 150 weight section preferably. Under in 5 weight 
sections, if the mechanical strength of vulcanized rubber is inadequate and the 250 
weight sections are exceeded, the elongation of vulcanized rubber will become 
inadequate, although the mixed rate in the case of using a silica and carbon black 
together is suitably chosen according to the purpose or a use — silica:carbon black 
(weight ratio) — usually — 10:90-99:1 ~ it is 40:60-90:10 preferably 
[0013] The sulfur compound used for this invention is shown by the following chemical 
formula. 
[0014] 
[Formula 3] 



[0015] 

S(CH2CH2COOR2)2 (2) 
C(CH20COCH2CH2SR3)4 (3) 

although each of R1, R2, and R3 in the above-mentioned formula is an alkyi group 
shown by CaH2a+1 and a is an integer chosen from 1-24 — a — desirable — 8-20 — 
it is especially chosen out of 12, 14, 16. and 18 preferably 

[0016] There are some (ADEKA stub AO- 23; product made from ADEKA AGASU 
Chemistry) which consist of mixture of the compound whose R1 is C12H25 and 
C14H29 as an example of a chemical formula (1). a 3 whose R2 is C12H25 as example 
of chemical formula (2). and 3'^hio screw propionic-acid dilauryl ester (anti OKKUSU 
L; Nippon Oil & Fats Co., Ltd. make ~) IRGANOX PS800; The 3 and 3'-thio screw 
propionic-acid dimyristyl ester the product made from Ciba-Geigy and whose R2 are 
C14H29 (DMTP "YOSHITOMI"; Yoshitomi Pharmaceutical Industries. Ltd. make). 
There is 3 and 3'-thio screw propionic-acid distearyl ester (anti OKKUSU S; Nippon 
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Oil & Fats Co., Ltd. make, product made from IRGANOX PS802; Ciba-Geigy) whose 
R2 is C18H37. As an example of a chemical formula (3), there are some (ADEKA stub 
AO- 41 2S; product made from ADEKA AGASU Chemistry) whose R3 is C12H25. the 
aforementioned sulfur compound used for this invention — the rubber 100 weight 
section — receiving — 0.1 - 10 weight section — desirable — 0.3-5 weight section 
— more — desirable — 0.5 - 2 weight **a|aMc5|c****5Mc jhe effect over cost becomes 
inadequate [ under the 0.1 weight section of the effect of an abrasiveness fall is 
inadequate, and ], if 10 weight sections are exceeded. 

[0017] Although the rubber constituent of this invention makes indispensable the 
bulking agent and the specific sulfur compound which consist of carbon black and/or a 
silica to a rubber component A conventional method is followed in addition to each 
aforementioned component. A vulcanizing agent, a vulcanization accelerator, a 
vulcanization promotion assistant, The compounding agent of others, such as bulking 
agents other than an antioxidant, a silane coupling agent, a plasticizer. lubricant, 
carbon black, and a silica, again in the case of the constituent of ethylene-alpha olefin 
system rubber Organic peroxide, a polyfunctional acrylic ester, etc. can be suitably 
chosen according to the kind of rubber, or the use of rubber, and initial-complement 
content can be carried out, respectively. 

[0018] Although the vulcanizing agent used by this invention is not used for the usual 
rubber vulcanization and limited especially, sulfur-containing organic compounds, such 
as inorganic system vulcanizing agent; morpholine disulfide, such as sulfur; sulfur 
chloride, such as powder sulfur, precipitated sulfur, colloid sulfur, and insoluble sulfur, 
a selenium, and a tellurium, alkylphenol disulfide, thiuram disulfide, and a 
dithiocarbamic-acid salt, are mentioned, for example, these vulcanizing agents — one 
sort — or two or more sorts are used the loadings of a vulcanizing agent — per rubber 
component 100 weight section — desirable — 0.1-15 weight section — it is 0.5-10 
weight section more preferably Especially a desirable thing is sulfur in a vulcanizing 
agent. When using sulfur as a vulcanizing agent, a vulcanization accelerator and a 
vulcanization promotion assistant can be used together if needed. 
[0019] As organic peroxide, it is 1 and 1-G t-butylperoxy. - 3, 3, 5-trimethyl 
cyclohexane, G t-butyl peroxide, dicumyl peroxide, t-butyl cumyl peroxide, 2, 
5-dimethyl -2, 5-JI (t-butylperoxy) hexane, 1 , and 3-screw-(t-butylperoxy-isopropyl) 
benzene etc. is mentioned, the loadings of organic peroxide — per rubber component 
100 weight section — desirable — 0.1 - 10 weight section — it is 1 - 7 weight section 
more preferably 

[0020] the aforementioned vulcanization accelerator used by this invention — for 
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example, aldehyde-ammonias [. such as a hexamethylenetetramine (H), ]; — a 
diphenylguanidine (D) — Guanidine, such as JI (o-tolyl) (guanidine DT) o-tolyl pig 
ANIDO (BG); Thiocarbanilide. JI (o-tolyl) thiourea. N, and N -diethyl thiourea (EUR). - 
dibutyl thiourea (BUR), and N and N'N. N -diphenyl thiourea (0), Thiourea, such as 
tetramethyl thiourea, trimethyl thiourea, and dilauryl thiourea (LUR); A 
mercaptobenzothiazole (M), Dibenzo thia ZOJIRU disulfide (DM). 2-(4-morpholino 
thio) benzothiazole. 2 -(2. 4-dinitrophenyl)- Mercaptobenzothiazole. Thiazoles. such 
as a benzothiazole; (N and N'-diethyl thio carbamoyl thio) 
N-oxy-diethylene-2-benzothiazolylsulfenamide (it NS(s)) NOB. 

N-t-butyl-2-benzothiazolylsulfenamide (NS), N and 

N -dicyclohexyl~2-benzothiazolylsulfenamide (CZ — ) CM), N, and 
N -diisopropyl-2-benzo thiazyl sulfenamide. sulfenamide [, such as 
N-cyclohexyl-2-benzo thiazyl sulfenamide, ]; — tetramethyithiuramdisulfide (TT — ) 
TMT, a tetraethylthiuram disulfide (TET). tetrabuthylthiuram disulfide (TBT), Thiurams, 
such as tetramethylthiurammonosulfide (TS) and dipentamethylenethiuramtetrasulfide 
(TRA); Dimethyl thio carbamic-acid zinc (PZ), Diethyl thio carbamic-acid zinc (EZ) 
di-n-butyl thio carbamic-acid zinc (BZ). ethyl phenyl dithiocarbamic-acid zinc and a 
sodium dimethyldithiocarbamate (S — ) Carbamates, such as SDD. MSL. dimethyl 
dithiocarbamic-acid copper, a diethyl thio carbamic-acid tellurium (tangent line. 
TTTE). and dimethyl thio carbamic-acid iron; xanthateses. such as butyl thio 
xanthogenic-acid zinc. etc. are mentioned, these vulcanization accelerators — one 
sort — or two or more sorts are used the loadings of a vulcanization accelerator — 
per rubber component 100 weight section — desirable — 0.1 - 20 weight section — 
0.2 - 10 weight section comes out comparatively more preferably 
[0021] As for the aforementioned vulcanization promotion assistant used by this 
invention, organic acids, such as metallic-oxide; stearin acid, such as a zinc oxide, 
magnesium oxides (a zinc white, an active white, a surface treatment zinc white, 
compound zinc white, etc.), a litharge, a minium, and the white lead, oleic acid, and a 
zinc stearate, are mentioned, these vulcanization promotion assistants — one sort — 
or two or more sorts are used the loadings of a vulcanization promotion assistant — 
per rubber component 1 00 weight section — desirable — 0.5 - 20 weight section — it 
is 1 - 10 weight section more preferably 

[0022] In the case of the constituent of ethylene-alpha olefin rubber, as a 
polyfunctional acrylic ester preferably used together with organic peroxide, a liquefied 
thing is desirable, and ethylene glycol diacrylate, ethylene glycol dimethacrylate. 
trimethylolpropane triacrylate, triethylene glycol diacrylate. etc. can specifically be 
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illustrated. 

[0023] The silane coupling agent used by this invention For example, a vinyl 
trichlorosilane, vinyltriethoxysilane, a vinyl tris (beta-methoxyethoxy) silane, beta-(3, 
4-epoxycyclohexyl) ethyl trimethoxysilane, Gamma-glycidoxypropyltrimetoxysilane, 
gamma-methacryloxpropyl trimethoxy silane, 

N-(beta-aminoethyl)-gamma-aminopropyl trimethoxysilane, 
N-(beta-aminoethyl)-gamma-aminopropyl methyl dimethoxysilane, 

N-phenyl-gamma-aminopropyl trimethoxysilane, gamma-chloropropyltrimetoxysilane, 
gamma-mercapto propyltrimethoxysilane, gamma-aminopropyl triethoxysilane, 
Tetrasulfide, such as screw (3-(triethoxy silyl) propyl) tetrasulfide. 
gamma-trimethoxysilylpropyl JIMECHIRUCHIO carbamyl tetrasulfide. and 
gamma-trimethoxysilylpropyl benzo thiazyl tetrasulfide, can be mentioned. These 
silane coupling agents are independent, respectively, or can be used combining two or 
more sorts, the blending ratio of coal of a silane coupling agent — the silica 100 
weight section — receiving — desirable — 0.1 - 20 weight section — it is the range 
of 1 - 1 0 weight section more preferably 

[0024] The aforementioned lubricant used by this invention For example, paraffin wax, 
a polyethylene wax, Aliphatic hydrocarbon, such as a polypropylene wax, a capric acid, 
a lauric acid, A myristic acid, a palmitic acid, a margarine acid, stearin acid, an 
arachidic acid. Higher fatty acids, such as behenic acid, or these metal salts, i.e., 
lithium salt, Palmityl alcohol, such as a calcium salt, sodium salt, magnesium salt, and 
potassium salt. Fatty alcohol, such as cetyl alcohol and a stearyl alcohol A 
caproic-acid amide, a capryl lactam acid-amide lauricacid amide, a myristicacid 
amide. Fluorine compounds, such as aliphatic amides, such as a palmitic-acid amide 
and octadecanamide, ester of a fatty acid and alcohol, a fluoro alkyi carboxylic acid or 
its metal salt, and a fluoro alkyI sulfonic-acid metal salt, are mentioned. 
[0025] Bulking agents other than the aforementioned carbon black used by this 
invention, and a silica Whiting, whitewash, a slight nature calcium carbonate, a 
microscopic thin activation calcium carbonate, A lignin processing calcium carbonate, 
a basic magnesium carbonate, a magnesium carbonate. An aluminum hydroxide, a 
magnesium hydroxide, a magnesium oxide, kaolin clay, Baking clay, PAIRO flight clay, a 
kaolin, silanizing clay, a sericite, talc, fines talc, and a calcium silicate (a WORASU 
night — ) A ZONOTO night, a petaloid calcium silicate, diatomaceous earth, an 
aluminum silicate, A mica, a magnesium silicate, a potassium titanate. 
ERESUTADAITO, Plaster fiber, a glass balloon, a silica balloon, a fly ASHU balloon, a 
milt balloon, A carbon system balloon, phenol resin, thermosetting phenol resin, a 
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urea-resin. Organic system balloons, such as cumarone resin, a styrene resin, and a 
saran resin, an alumina, A barium sulfate, an aluminum sulfate, a calcium sulfate, 
molybdenum disulfide, graphite and a glass fiber (a chopped strand, roping, and a 
MIRUDO glass fiber — ) Glass flakes, a cut fiber, a lock fiber, a micro fiber. Carbonic 
acid fiber, aromatic-polyamide fiber, potassium-titanate-fiber, tacky fire, and ebonite 
powder, wood fiour, a ceramic, a rubber crumb, regenerated rubber, a potassium 
titanate fiber, PENGARA, cyanine green, etc. can be mentioned, these — one sort — 
or two or more sorts are used these loadings — the rubber component 1 00 weight 
section — receiving — desirable — the 10 - 200 weight section — it is the 20-100 
weight section more preferably The intensity of vulcanized rubber, elongation after 
fi^acture, a degree of hardness, etc. can be raised by blending these. 
[0026] Even if the rubber constituent of this invention is the blend with other polymer 
according to the use of the vulcanizate to mean, and the performance based on it. it is 
satisfactory in any way. The rubber constituent of this invention can be obtained by 
kneading each component using kneading machines, such as a roll, a Banbury mixer, 
and a kneader, an extruder, etc. according to a conventional method. Especially as the 
combination method and combination sequence, although not limited, after mixing a 
rubber component, a bulking agent, a plasticizer, etc. using a Banbury mixer, a kneader, 
a roll, etc., the method of adding a vulcanizing agent, a vulcanization accelerator, a 
bridge formation promotion assistant, other rubber chemicals, etc. using a roll etc. is 
mentioned, for example. Although mixture with rubber and a sulfur compound can be 
performed by kneading mechanically as mentioned above among the rubber 
constituent of this invention, and rubber is manufactured from a latex or a rubber 
solution, to a case, a sulfur compound may be added in a latex or a rubber solution, the 
rubber which carries out desolventization and contains a sulfur compound with rubber, 
******, or rubber may be obtained, and the rubber constituent of this invention may 
be manufactured to it using this. 

[0027] The mixed temperature of a vulcanizing agent, a vulcanization accelerator and 
a vulcanization promotion assistant, the compounding agent to remove, and diene 
system rubber is usually 50-200 degrees C, and usually, mixing time is 30 seconds or 
more, and is for 1 - 30 minutes preferably. 100 degrees 0 or less of 120-200 degrees 
C of mixtures of a vulcanizing agent, a vulcanization accelerator, and a vulcanization 
accelerator are usually preferably vulcanized at the temperature of 140-180 degrees 
C a cooling backward crack and after that to room temperature -80 degree C. 
Vulcanization of the rubber constituent of this invention can be performed on a batch 
or a continuation target from such combination, such as press cure, can vulcanization. 



9 



injection-molding vulcanization, hot-air vulcanization. UHF vulcanization, LCM 
vulcanization, and PCM vulcanization. 

[0028] The rubber constituent of this invention can reduce abrasiveness 1 0% or more 
as compared with sulfur-compound the thing which is not contained [ this ] by making 
the sulfur compound of the aforementioned chemical formula (1), (2), or (3) contain. 
Furthermore, if the rubber constituent of this invention is vulcanized, it will be 
excellent in tensile strength, elongation, and tensile stress, and will serve as rubber 
goods which have a moderate degree of hardness. For this reason, the rubber 
constituent of this invention fits manufacture of the usual rubber goods, and can be 
used suitable for manufacture of the sealant of the various tires for which especially 
abrasion resistance is needed especially a tire tread, rolls especially a shelling roll, 
various rollers, a belt, a sole, and a rotating part etc. 
[0029] 

[Example] Although an example is given and this invention is hereafter explained 
further to a detail, this invention is not limited to these. In addition, the section in an 
example and especially % are weight criteria unless it refuses. In addition, the following 
method estimated the various physical properties in the following examples. 

(1) Mooney viscosity; — JIS K6300 (Mooney viscosity examination) — being based 
(1+4,100 degree C of ML(s)) — it measures 

(2) Vulcanizate nature; tensile strength, elongation, and tensile stress are JIS. It 
measures based on K6251. 

(3) Degree of hardness; JIS A degree of hardness is measured 

(4) Akron wear; JIS Based on K6264, it measures by 27 Ns of loads using a disk-like 
test piece. A unit is CC / 1000 times or CC / 2000 times. 

[0030] The 1 6 inches roll of examples is used, the roll temperature of 50 degrees C, 
and a rotational frequency in before / after =20/25rpm The styrene-butadiene 
copolymerized-oil exhibition rubber (SBR 1712) 160 section. The carbon black 
HAF(N-330)85 section, the aromatic system oil 20 section, the zinc white 3 section, 
the stearin acid 2 section, and an antioxidant (the product made from IPPD; Elaborate 
Chemistry — ) The 3COZONON 1 section and the sulfur-compound (carbon number 
of alkyi group is mixture of 12 and 14 with ADEKA stub AO-23 and; aforementioned 
chemical formula made from ADEKA AGASU Chemistry (1)) 1 section are kneaded, 
and the sulfur 1.5 section and the vulcanization-accelerator (NS)1.2 section are added 
further. It kneaded. This rubber constituent was put into metal mold, press cure was 
carried out in 145 degrees C and 30 minutes, and the test piece for 
physical-properties evaluation was obtained. Composition of a rubber constituent and 
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the physical-properties evaluation result were shown in Table 1 . Moreover, the detail 
of the used raw material was shown in Tables 4, 5, and 6. 

Except not adding example of comparison 1 sulfur compound, the rubber constituent 
was manufactured and vulcanized completely like the example 1. and 
physical-properties evaluation was carried out. Composition of a rubber constituent 
and the physical-properties evaluation result were shown in Table 1 . 
[0031] The 26 inches roll of examples is used, the roll temperature of 70 degrees C, 
and a rotational frequency in before / after =20/25rpm The styrene-butadiene-rubber 
(SBR 1502) 100 section. The silica 65 section, the petroleum-of-naphthene-series 5 
section, the zinc white 7 section, the stearin acid 1 section, The cumarone resin 5 
section, the lignin processing calcium-carbonate 15 section, the titanium oxide 5 
section, the DEG(diethylene glycol)2 section, and the sulfur-compound (it is the same 
as example 1) 1 section are kneaded, and the sulfur 5 section and the 
(vulcanization-accelerator CZ) 1 section are further made to be the same as that of 
an example 1 . The rubber constituent was manufactured, press cure was carried out 
in 160 degrees C and 30 minutes, the test piece for physical-properties evaluation 
was obtained, and physical-properties evaluation was carried out. Composition of a 
rubber constituent and the physical-properties evaluation result were shown in Table 
1 . Moreover, the detail of the used raw material was shown in Tables 4, 5, and 6. 
Except not adding example of comparison 2 sulfur compound, the rubber constituent 
was manufactured and vulcanized completely like the example 2, and 
physical-properties evaluation was carried out. It was shown In Table 1 for details. 
[0032] It corresponds to [ADEKA stub AO-41 2S and the; aforementioned chemical 
formula made from ADEKA AGASU Chemistry (3) as example 3 sulfur compound. 
Except having used the 4] C(CH20COCH2CH2SC12H25)1 section, the rubber 
constituent was manufactured and vulcanized completely like the example 2, and 
physical-properties evaluation was carried out. It was shown in Table 1 and Tables 4, 
5, and 6 for details. 
[0033] 
[Table 1] 

[0034] Using the 46 inches roll of examples, the roll temperature of 50 degrees C and 
a rotational frequency are the NBR100 section, the carbon black HAF(IRM#7)40 
section, the zinc white 5 section, the stearin acid 1 section, the antioxidant (SP-P) 1 
section, and a sulfur compound (being the aforementioned chemical formula (2) thing 
of the alkyi group of a carbon number 1 8.) at before / after =20/25rpm. The product 
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made from Ciba-Geigy, IRGANOX Further, the PS-8021 section was kneaded, the 
sulfur 1.5 section and the vulcanization-accelerator (NS)0.7 section were kneaded, 
the rubber constituent was manufactured, press cure is carried out for 50 minutes, 
and 145 degrees C of physical-properties evaluations were carried out [ the test 
piece for physical-properties evaluation was obtained, and ]. Composition of a rubber 
constituent and the physical-properties evaluation result were shown in Table 2. 
Moreover, the detail of the used raw material was shown in Tables 4, 5, and 6. 
Except not adding example of comparison 3 sulfur compound, the rubber constituent 
was manufactured and vulcanized completely like the example 4, and 
physical-properties evaluation was carried out. It was shown in Table 2 for details. 
[0035] The 56 inches roll of examples is used, the roll temperature of 75 degrees C 
and a rotational frequency knead the NBR100 section, the silica 70 section, the DOP5 
section, the zinc white 5 section, the stearin acid 1 section, the phenol resin 10 
section, the DEG2 section, the antioxidant (SP-P) 1 section, and the sulfur-compound 
(product, IRGANOX PS-802) 1 section in before / after =20/25rpm, and the sulfur 2 
section and the (vulcanization-accelerator CZ) 1.5 section are The rubber constituent 
was manufactured, press cure was carried out for 60 minutes, the test piece for 
physical-properties evaluation was obtained, and 150 degrees 0 of 
physical-properties evaluations were carried out. Composition of a rubber constituent 
and the physical-properties evaluation result were shown in Table 2. Moreover, the 
detail of the used raw material was shown in Tables 4, 5. and 6. 

[0036] In NBR of an example 5, and the latex state of N230SL, NBR used in the 
example 6 example 6 emulsified sulfur-compound (product [ made from Ciba-Geigy ], 
IRGANOX PS-802) 1PHR, and experimented in it completely like the example 5 
except having carried out addition mixture, having ******(ed) at the NBR latex, and 
having used it as solid rubber. In addition, the sulfur compound is not added on the 
occasion of kneading of a rubber constituent. 

[0037] It experimented in example 7 example 7 completely like the example 5 except 
having added the 1 section of Ciba-Geigy Japan IRGANOX;PS -800 which is the 
sulfur compound of the alkyi group of a carbon number 12 with the aforementioned 
chemical formula (2). 

It experimented in the example 4 of example of comparison 4 comparison completely 
like the example 5 except not adding a sulfur compound. Composition of a rubber 
constituent and the physical-properties evaluation result of examples 6 and 7 and the 
example 4 of comparison were shown in Table 2. Moreover, the detail of the used raw 
material was shown in Tables 4, 5, and 6. 
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[0038] 
[Table 2] 



Notes 1 ; It adds to NBR in the state of a latex, and a sulfur compound is ******(ed) 
and used for it. 

[0039] Using an example 8 and the 56 inches roll of examples of comparison, the roll 
temperature of 50 degrees C and a rotational frequency are the EPM100 section, the 
carbon black GPF40 section, the carbon black skin-reactive-factor30 section, the 
petroleum-of-paraffin-series 25 section, the zinc white 5 section, the stearin acid 1 
section, and a sulfur compound (being the aforementioned chemical formula (2) thing 
of the alkyi group of a carbon number 14.) at before / after =20/25rpm. The example 5 
of comparison is sulfur-compound additive-free. Further, it kneaded, and the ethylene 
glycol dimethacrylate (EDM) 2 section and the DCP(40%)8 section were kneaded, the 
rubber constituent was manufactured, press cure is carried out for 20 minutes, and 
1 60 degrees C of physical-properties evaluations were carried out [ the test piece for 
physical-properties evaluation was obtained, and ]. Composition of a rubber 
constituent and the physical-properties evaluation result were shown in Table 3. 
Moreover, the detail of the used raw material was shown in Tables 4, 5. and 6. 
[0040] 
[Table 3] 

[0041] 
[Table 4] 

[0042] 
[Table 5] 

[0043] 
[Table 6] 

[0044] 

[Effect of the Invention] The vulcanizate of the rubber constituent which blended the 
specific sulfur compound of this invention was almost the same in tensile stress, 
tensile strength, elongation, and the physical-properties value of a degree of hardness 
as compared with what does not blend the aforementioned specific sulfur compound, 
and the abrasiveness of each thing with which the result of the Akron abrasion test 
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blended the specific sulfur compound of this invention was smallness further so that 
clearly from Table 1-3. Consequently, the rubber constituent of this invention is 
useful to manufacture of the vulcanization rubber goods which need abrasion 
resistance, for example, the tire tread for vehicles, a sidewall, a belt, various rolls, a 
shelling roll, a roller, a sole, a sealant, etc. 
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